48 from the TMS coil, do not interact directly with brain signals and can be removed offline with techniques 49 such as independent component analysis (ICA) [8, 9] . However, artifacts from cortical responses to 50 auditory or somatosensory stimulation by the TMS pulse can interact with and modify the amplitude of 51 other neural signals [10, 11] . Therefore, sensory artifacts cannot be isolated and removed reliably with 52 ICA [12] or by subtracting the amplitude of sham-evoked auditory and somatosensory artifacts from 53 active TMS responses. Sensory artifacts can be attenuated with noise masking and vibration-damping of 54 the coil [2, 13] . However, a recent study [14] showed that data collected under these conditions may still 55 be contaminated by artifact.
56
Without the ability to remove brain-generated artifacts, such as auditory and somatosensory 57 responses, it is important to identify epochs of the TMS response which contain these artifacts and 58 interpret signals from those epochs with caution or avoid them altogether. Previous studies have shown 59 that later TEP components, e.g., the N100, do not differ significantly in their scalp distribution by 60 stimulation site or between sham and active stimulation [15, 16] . This lack of spatial selectivity is 61 inconsistent with a response of the brain to focal stimulation [16] . It is likely, therefore, that N100 and 62 later components are contaminated by sensory artifact or some other non-selective process [13, 17, 18] . A 63 study using noise masking and reduction of sensation with foam material between the coil and scalp [16] 
165
For each condition, we created an average waveform from 50 randomly-selected trials from each 166 participant. We used 50 trials to equalize the number of trials between comparisons (active vs. sham and 167 between-location active stimulation), since only 50 sham trials were delivered. Non-overlapping trials 168 were used for within-condition comparisons. We took the derivatives of the preprocessed and averaged 169 TEPs at every time point for each channel by subtracting the amplitude of each timepoint from the 170 amplitude of preceding one (Fig 2A) . The derivatives were then binarized so that an increase in point-to-171 point amplitude was assigned a value of +1 and a decrease a value of -1 (Fig 2B) . This removed the 172 amplitude dimension of the data and allowed for model-free analysis of the shape of the waveform. For 173 each comparison, cosine similarity between the two "feature vectors" [26] was calculated (Fig 2C) at each 174 time-point using all channels as follows:
176 where S t is cosine similarity at time t, and are the binarized derivatives for each condition at , , 177 channel i and time t, and n is the total number of channels. The process was repeated 1000 times for each 178 participant and each comparison, using randomly-permuted trial averages. The within-participant mean of 179 the averages was then calculated as the measure of similarity between active and sham conditions and 180 between stimulation sites ("between-condition similarity"), and TEP repeatability. 184 point-to-point amplitude was assigned a value of +1 and a decrease a value of -1 (B), and calculated 185 cosine similarity between the two "feature vectors" (C 
